SUMMARY Left ventricular function before and after anatomical correction of transposition of the great arteries was assessed by computer assisted analysis of 78 echocardiographs from 27 patients obtained one year before to five years after operation. Sixteen patients had simple transposition, and 11 had complex transposition with additional large ventricular septal defect. Immediately after correction mean shortening fraction fell from 46 (9)% to 33 (8)%. There was a corresponding drop in normalised peak shortening rate from 5 4 (3 7) to 3 3 (1 1) s-' and normal septal motion was usually absent. Systolic shortening fraction increased with time after correction and left ventricular end diastolic diameter increased appropriately for age. The preoperative rate of free wall thickening was significantly higher in simple (5-6(2-8) s-') and complex transposition (4 5 (1 8) s'-) than in controls (2-9 (0 8) s'-). After operation these values remained high in both the short and long term. Thus, computer-assisted analysis of left ventricular dimensions and their rates of change before and after anatomical correction showed only slight postoperative changes which tended to become normal with time. Septal motion was commonly absent after operation. This was associated with an increase in the rate of posterior wall thickening that suggested normal ventricular function associated with an altered contraction pattem.
Ventricular function in transposition of the great arteries rection. Age at definitive repair ranged from 1 to 120 months (mean 14-6 months). Operative technique and perioperative management have been reported elsewhere. 7 Preoperative echocardiograms were recorded from eight months to one day before anatomical correction, early postoperative echocardiograms from one day to six months after repair, and late postoperative studies from six months to five years after repair.
The control population consisted of 36 healthy children aged 18 to 97 months (mean 71-8). Some of these data have been reported in a previous paper.4 M 
MODE ECHOCARDIOGRAMS
Echocardiograms were obtained in the standard manner8 with a Smith-Kline Echoline machine interfaced with a Cambridge 70-A Multichannel recorder. An appropriate transducer was used with the patients in supine or left lateral position. Paper speed was usually 75 mm per second and a simultaneous electrocardiogram was always recorded. The transverse dimension of the left ventricle was always measured at the level of the mitral valve tips. An echocardiogram was acceptable for inclusion in the study when the right and left septal surfaces, left ventricular free wall endocardium, and left ventricular free wall epicardium were simultaneously displayed. The leading edge of each structure was traced in at least two and usually in five beats and the results were averaged. No premature or postextrasystolic beats were included. There were 78 acceptable echocardiograms among 232 that were performed. Most of the original echocardiograms were unacceptable for digitisation because all four surfaces were not simultaneously imaged.
DIGITISATION
Tracings were digitised by the method of Gibson and Brown.9 End diastolic dimension was measured synchronously with the electrocardiographic Q wave. End systolic dimension was measured at the time of peak anterior motion of the posterior wall endocardium. This method differs from that recommended by the American Society of Echocardiography'0 because a method based on maximum posterior septal motion is inapplicable in a population with abnormal septal motion.
We analysed plots of left ventricular dimension, rates of change of dimension, normalised rates of change of dimension, as well as posterior wall and septal thickness and the rate of change of the thickness of the posterior wall (Fig. 1) . From these measurements we obtained peak rates of change of dimension and wall thickness in both systole and diastole. Data were compared as individual data points as well as means (1 SD). We used a non-paired t test for comparision between groups. A p value < 0 05 was regarded as significant.
Results

LEFT VENTRICULAR END DIASTOLIC DIMENSION
Preoperative end diastolic dimension was smaller in patients with simple transposition (1 9 (0 4) cm) than in those with complex transposition (3-0 (0-4) cm) (p<0-0l) (Fig. 2) 
NORMALISED PEAK RATES OF SHORTENING
Before operation peak normalised rates of shortening in patients with both simple and complex transposition were significantly greater than that in controls: 6-0(3-9) s-1 in simple and 4-0(0-9) s-' in complex and 2-6 (0 5) s-l in controls (for both simple and complex p=0-0001) (Fig.5 ). In the short term postoperative period both patient groups had reduced peak shortening rates (2-7 (0-9) s-' in simple and 3-4 (0 5) s-' in complex transposition). an intra-atrial repair, septal motion may be incorporated into emptying of the high pressure right ventricle. Absent or paradoxical septal motion is common after open heart procedures and should not be equated with intrinsic ventricular dysfunction.24 In our current series only 4% of children had normal septal motion immediately after operation. More than six months after repair, however, 32% of the patients had normal septal motion.
Before operation the left ventricular dimension was larger when a ventricular septal defect was present (Fig. 2) . This is probably the result of shunting from the systemic right ventricle to the pulmonary left ventricle. In a group studied in Toronto left ventricular size vaired considerably before definitive correction. 22 In our series, there were no significant differences in left ventricular size between patients with simple transposition or those with complex transposition, either immediately or more than six months after operation. In addition left ventricular size increased appropriately with advancing age (Fig. 4) . We know of no other series in which the growth of the left ventricle has been evaluated after anatomical correction.
Before repair the shortening fraction was higher than normal in both those with simple and those with complex transposition (Fig. 5) . Despite adequate pulmonary artery banding in patients with simple transposition, the left ventricular afterload is probably subsystemic. This may account for the increased shortening fraction. The increased normalised peak shortening rates in the patients before operation could also be explained by reduced left ventricular afterload.
After repair there was a signficant reduction in shortening fraction, but values in those with simple and those with complex transposition were not significantly different from that in controls. Peak shortening rates also fell to normal values immediately after repair and remained normal in long term studies.
Rates of free wall thickening in those with simple and those with complex transposition were significantly greater than normal (Fig. 6 ). In the preoperative period this increased rate of thickening could be explained on the basis of diminished afterload; that is the left ventricular free wall contracts faster in the face of low afterload. In both short and long term postoperative follow up studies the rate of free wall thickening remained greater than normal and may increase with time. In the presence of flat or diminished septal motion and normal peak rate of shortening, the rate of posterior wall thickening may increase as a compensatory response and produce a normal shortening fraction. There was a close correlation between an increase in the long term rate of free wall thickening and high shortening fraction (p = 0 028).
These data indicate changes in ventricular wall motion both before and after anatomical correction. The reductions in shortening fraction, in the amplitude of septal motion, and in peak shortening rate in the immediate postoperative period are probably related to the sudden change in ventricular afterload and the effects of open heart surgery itself. Postoperative differences include reduced septal motion and persistence of the increase in rate of thickening of the posterior wall. This latter feature cannot be explained on the basis of overall movement of the heart in space but, taken in conjunction with septal hypokinesis, seems to indicate a pattern of contraction that is altered, but not necessarily impaired since changes in overall cavity size were normal and since the systemic ventricle grows with age. These data are part of a continuing study that may shed further light on this question. Although even more long term results are not yet available, observations as long as five years after correction seem to indicate adequate left ventricular function after correction. We conclude that left ventricular function is maintained after anatomical correction of transposition of the great arteries.We expect that this operation will become more widely accepted as the procedure of choice for selected infants. 
